SYNOPSIS Cervical myelopathy has become commonly recognized as a complication of rheumatoid atlantoaxial subluxation. A small group of patients with atlantoaxial subluxation may have intermittent symptoms associated with change of head position and which are due to vertebral artery compression. Two such cases are reported, one with necropsy findings of infarction in the area supplied by the vertebrobasilar system. The pathogenesis of the symptomatology and infarction is discussed.
There are two important neurological syndromes that can arise from rheumatoid atlantoaxial subluxation (AAS). One is a compression myelopathy (Stevens et al., 1971; Smith et al., 1972) which can uncommonly be complicated by acute compression with tetraplegia or death (Davis and Markley, 1951) . The other less common syndrome is that of ischaemic symptoms related to vertebrobasilar artery insufficiency. We have recently encountered two cases of this latter syndrome, one of which came to postmortem examination. Pathological reports are rare but a comparable case was reported by Webb et al. (1968) . This was a 53 year old female with AAS and vertebral artery thrombosis whose symptoms were intermittent. CASE 1 Mrs. M.H. is a 45 year old lady with a 15 year history of seropositive rheumatoid arthritis. Six months before admission she had one week of confused amnestic behaviour of uncertain aetiology. Since then, she has had repeated bouts of vertigo, as interpreted by a neurologist, without other symptoms associated with neck flexion or head rotation. On the day of admission she fell unconscious and had bilateral clonic movements. (Figs 1 and 2) . The odontoid process was displaced to the right and was herniated upwards for a distance of 1 cm through the foramen magnum (Figs 3, 4, and 5). As a result, the right vertebral artery was markedly narrowed and constricted in an hourglass fashion between the tip of the odontoid process and the lip of the foramen magnum. The left vertebral artery was recently thrombosed in its mid-cervical portion at a site of 90%0 atheromatous stenosis (Fig. 6) (Fig. 7) .
DISCUSSION
We feel these two patients with rheumatoid arthritis had paroxysmal symptoms of vertebrobasilar artery insufficiency related to change of head position. Both had gross degrees of instability and subluxation of their atlantoaxial joint and, in the second case, there was a significant degree of upward herniation of the odontoid process into the foramen magnum, pseudobasilar invagination (Martel, 1961) . Review of the literature would suggest that the finding of AAS is relatively frequent (Davis and Markley, 1951; Robinson, 1966; Stevens et al., 1971; Smith et al., 1972) Stevens et al. (1971) found 'myelopathy' to be present in 66% of their patients as judged by a pathological increase in deep tendon reflexes. They comment that limb strength and muscle tone could seldom be tested adequately because of pain or joint deformity. Smith et al. (1972) in their paper entitled 'Natural history of rheumatoid cervical subluxations' found that 10 out of 130 patients with AAS developed neurological involvement over an average follow-up period of seven to eight years. Of this group, they felt that six developed features compatible with vertebral artery involvement but these patients were not studied by angiograms because the risks were not justified. Stevens et al. (1971) had one patient with paroxysmal brain ischaemia on neck flexion. Robinson (1966) (Sheehan et al., 1960) , one had vertigo, nausea, and vomiting associated with rotation of the head, and one had vertigo and blurred vision, also on head rotation. Crellin et al. (1970) reported on 11 patients with severe rheumatoid AAS and neurological symptoms who were operated on. Two had symptoms of vertebral artery insufficiency, whereas the rest had symptoms of myelopathy.
The neurological complications of rheumatoid AAS usually take the form of a chronic compressive myelopathy from a backward slipping of the odontoid process onto the cervical cord. Clinically, these patients will have varying degrees of motor weakness, hyperreflexia, and Babinski responses. Sensory signs from this cord lesion are less frequent but patients who do have symptoms usually describe sensory paraesthesia on neck flexion. The other neurological syndrome which we feel these two cases exemplify is that of brain-stem ischaemia from vertebral artery compromise. Admittedly, both had true vertigo on head flexion or rotation which could be interpreted differently as possibly vestibular end-organ dysfunction; but both had the mechanism for impairing vertebral artery flow by increasing the tortuosity of the vertebral artery where it makes a double hairpin turn around the lateral mass of the Cl vertebra and, in effect, causing a dynamic stenosis by attenuating the vessel. Also the second case had severe atheromatous narrowing of his left vertebral artery and an hourglass constriction in the right vertebral artery at the level of the foramen magnum. His head on turning to the right would rotate about the odontoid process which would act as a fulcrum and therefore pinch off or reduce further the blood flow through this vessel in view of the abnormal anatomical arrangement (Fig. 7) from the upward herniation of the odontoid process into the foramen magnum.
It has been shown in a cadaver study (Toole and Tucker, 1960 ) that physiological changes in head position can lead to a reduction in vertebral artery and perhaps carotid blood flow. Similarly, in a human angiographic study (Sheehan et al., 1960) in patients with symptoms of vertebrobasilar artery insufficiency it was also possible to show a reduced or complete obstruction to blood flow through the vertebral artery with changes in head position. The majority of these patients had together a varying degree of atherosclerosis and cervical spondylosis with osteophytes compressing the vertebral artery usually suggesting additive factors accounting for these symptoms. 
